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Praiert  Attract 

^Vhe  objectives  of  this  research  ore  to  experimentally  investigate  the 
high  pressure  fluid  phase  behavior  of  polymer  solutions  and  to 
characterize  the  resultont  phase  behavior  using  contemporary  polymer 
solution  theories.  The  polymer  solutions  of  interest  are  of  three  tjpesr^l) 
a  binary  mixture  of  polymer  and  organic  solvent,  ^2)  a  binary  mixture  of 
polymer  and  supercritical  fluid  (SCF)  solvent,  and  |3)  a  ternary  mixture  of 
polymer,  organic  solvent,  and  SCF  solvent. 

There  are  three  goals  of  the  experimental  phase  of  this  project.  The 
first  gool  is  to  determine  the  effect  of  high  pressure  on  the  tower  critical 
solution  temperature  (LCST)  of  the  polymer  -  organic  solvent  mixture  at 
conditions  close  to  the  critical  point  of  the  organic  solvent  The  second 
goal  is  to  study  the  phase  behavior  of  polymer  -  SCF  solvent  mixtures.  The 
final  experimental  goal  is  to  study  the  high  pressure  phase  behavior  of 
ternary  mixtures  consisting  of  a  polymer,  an  organic  solvent,  and  an  SCF 
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Significant  Results 


Within  the  duration  of  this  contract  the  equipment  needed  to  realize 
experimental  goals  of  this  proposol  was  built.  The  phose  behavior  of  two 
model  ternary  mixtures  were  studied.  These  two  systems  were 
polystyrene-toluene-SCF  carbon  dioxide  and  polystyrene-toluene-SCF 
ethane.  Various  concentrations  of  the  SCF  solvents  were  used  in 
determing  several  Pressure-T emperoture  projections  of  the  phase  border 
curves  for  these  mixtures.  The  SCF  hod  the  effect  of  shifting  the  locotion 
of  the  phose  border  curves  to  lower  temperatures.  More  detoils  on  the 
actual  phase  behavior  are  presented  in  Technical  Report  2. 

Modelling  of  polymer  phase  behavior  using  o  modified  Patterson's 
corresponding  states  theory  is  presented  in  Technical  Report  t  and 
Technical  Report  2.  The  phase  behavior  Is  represented  moderately  well 
with  this  theory. 

SymmarugLEirtutt  Plans 

Further  phase  behavior  studies  will  be  carried  out  on  the 
polystyrene-toluene-SCF  ethane  and  polystyrene-toluene-SCF  carbon 
dioxide  systems.  Compositional  dote  will  be  determined,  in  the  two  phase 
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region,  for  these  systems.  Indicating  the  efficiency  of  the  separation.  The 
moleculor  weight  distribution  of  the  polymer  in  the  two  phases  will  olso 
be  determined.  This  will  determine  the  extent  of  fractionation  of  the 
polymer,  that  Is  ocurring  between  the  two  phases.  Finally  the 
corresponding  states  theory  of  Potterson  will  be  modified  to  take  into 
account  the  polydispersity  of  the  polymer.  This  will  enable  the  theory  to 
be  used  to  predict  the  fractionation  of  the  polymer.  Other  modifications 
will  be  carried  out  in  on  ottempt  to  improve  the  model. 
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